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Abstract: The image in-painting is the method of improving or enhancing the damaged and the missing parts of the images. This
process would be very essential preprocessing procedure in case of the medical image analysis for the diagnosis of the disease. The
traditional ways of in-painting being ineffective the paper proposes hybrid image in-painting technique combining the edge connect,
patch match and the deep image prior for the images to improve the quality and the resolution of the images, the proposed method
is tested with different number of images from the gathered form the website to prove the competence of the proposed image in-
painting technique.
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1. INTRODUCTION

The image in painting or the restoration is basically a process of making up the areas that are damaged or missing in
an image. [12] The main scope of the image restoration is usually a method of reconstructing the original image from
its noisy state. The image restoration or the in painting may be the final result for certain application and the
preprocessing stage in many other applications. For e.g. when the image transmitted through a channel is affected by
the noise, or when the image is superimposed with the sophisticated and complex patterns, or texts or any other objects
[9]. It is also viewed as the art of adjusting the images such that they cannot be recognized by the ordinary observer
[10] the author Guillemot, in his paper address the image in painting as the very complex problem or an “ill posed
inverse problem that has no appropriate solutions, and points out the necessity of the prior information of the images
to enhance the resolution of the images. Among many methods available Guillemot [12] in his paper projects certain
image in-painting techniques they are (i) diffusion based in painting, (ii) variational in painting, and (iii) exemplar
based in painting. Janarthanan [11] presenting the survey of the available techniques for the image in painting, says
that image in-painting are very much useful in the red eye correction as well as compression etc. The image in-painting
on the other hand can be viewed as the “removal of image defects such as the scratches and the blotches” the fig .1
below shows the images where the in-painting techniques can be applied.
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Fig .1 images where in-painting are applied, (a) improve the resolution of the images, (b) restore the damaged

image, (c) improves the quality of the image (d) object removal

The paper exploits the hybridized image in-painting technique incorporating the edge connect, patch match and the
Deep image prior for the image in-painting (image restoration and enhancement) to have a high quality and enhanced
resolution images.

The remaining of the paper is organized is with the related works in the section I, proposed work in the section Ill,
results in the section 1V, conclusion in the section V

2. RELATED WORKS

Bertalmio, et al [1], and Luminita et al [3] the author elaborates the need of image in-painting in the images and puts
forward an automatic image restoration algorithm, for filling in the gaps in the images that belong to various back

ground concurrently.
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Richard et al [2] “the author presents the simple in-painting algorithm for the rebuilding of the minute missing and
the damaged portions of the images.” The author states that the proffered method in the paper is “two or three orders

of magnitude faster in comparison to the prevailing methods.

Yamauchi et al [4] the author combines the “texture synthesis and the image in —painting, to restore the images and

enhance the resolution of the images”.

Criminisi, et al [5] the author proposes the texture and structure based effective algorithm for the removing a large

objects and filling in the gaps. The effectiveness of the algorithm is tested using the synthetic and the real images.

Wong et al [6] the “paper proposes a new strategy of exemplar image in-painting utilizing the non-local image
information from multiple samples and picking the samples used based on the underlying image content, to achieve
an enhanced visual quality. This method is combined with the existing exemplar in-painting to have an enhanced

performance.”

Dobrosotskaya et al [7] the author incorporates the “basic geometric frames of the diffuse interface methods and the
non-locality of wavelets to remove the blurry edges, preserve the usage of the fast solvers, and the creation of the
technique to extend from the binary images to the grayscale” . “The wavelet based image in painting is done in the

paper for the grayscale images in painting”

Daribo et al [8] the paper utilizes the “depth image based rendering technique” along with the “preprocessing
techniques and the in painting approach based on the structural and the texture propagation to address the disocclusion

problem in the 3D video service , and to fill in the gaps.

Xie, et al [9] the paper organizes the “task of image denoising and the blind in painting combining the sparse coding
and the deep networks pre-trained with the denoising auto-encoder.” The method proffered enables the removal of the
text or another image that are superimposed on the images. “The training scheme utilized in the paper is efficient and

enhances the unsupervised feature learning”

Bugeau et al [10] the author incorporates the three building blocks such as the “copy-paste texture synthesis (CPTS),
geometric PDE and the coherence among the neighboring pixels, to afford an algorithm for the in painting for the
images with the minimum energy functional.”
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Janarthanan, et al [11] and Pandya, et al [13]the paper is a survey about the image in-painting techniques such as the
(i) texture synthesis based in-painting, (ii) PDE based in-painting, exemplar based in-painting, (iii) semi-automatic
and (iv) fast in-painting techniques along with the highlights on the limitations and the short comings encountered in

each technique.

Guillemat, et al [12] the author shows the different algorithms that are available for the image in-painting. He describes
the image restoration methods along with the challenges in it and presents the subjective assessment to analyze whether
the restored images are visually pleasing and physically plausible.

Qin et al [14] the author proposes a “novel joint data hiding and the compression scheme for the digital images utilizing
the side matching vector quantization and the image in-painting to embedded with the secret data and compress the

images.

Modbha, et al [15] “the paper deals with the automatic in-painting based image restoration next to the text identification
and the removal of the text form the images” this is done by detecting the exact location of the text in the image ,

removing them and replacing the removed gaps with the in-painting methods.

Chhabra, et al [16] the author presents the detailed survey on the exemplar based image in-painting techniques for the
enhancing the quality of the image , the author describes the techniques along with the limitations found in the each
technique.

Nazeri et al [17] the author presents the “Generative image in painting with adversarial edge learning” to improve the
quality of the by providing a proper connection to the edges.

Barnes et al [18] the author exploits the patch match to edit the image and improve the quality and the resolution of

the image.

Ulyanov et al [19] the author uses the deep convolutional neural networks for enhancing the image quality and the

resolution by having the prior knowledge of the images form the huge set of the examples images.
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3. PROPOSED WORK

The image restoration or the in-painting is an essential preprocessing stage especially in the medical imaging, the
method of in painting has become very important among the medical image that are been acquired from the MRI
(Magnetic Resonance Imaging ), CT ( Computed Tomography) Scan etc. The image in-painting is also applied to the
images in the photographs that are aged, or damaged due to the flood, fire or any other occurrence. The traditional
techniques for the image in-painting being very time consuming, costly and with the result images of low resolution
and reduced quality, the paper puts forward a hybridized technique of image in-painting to improve the quality as well
as the resolution of the images.

The proposed method combines the edge connect [17] patch match [18] and the deep image prior [19] to improve the
quality of the image and enhance its resolution. The fig.2 below shows the flow in the proposed process to achieve a
high quality image with enhanced resolution.
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Fig .2 Proposed Flow Process
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As shown in the fig.2 the images to be restored are subjected to the hybridized technique that incorporates the edge

connect, patch match and the deep prior image. The image that is to be in-painted is subjected to the each technique
one after the other to have an enhanced image quality and resolution. The initial stage that the image is subjected is

the Edge Connect and that is followed by the patch match and then finally deep image prior is applied to have better
final results.

3.1. EDGE CONNECT [17]: The method is utilized to find the appropriate edges of the missed regions in the images
utilizing the edge generator. The edge generator provides the edges for the missing regions in the images. The edge
generator receives the grayscale images as the input and generates the mask for the image with 1 for the areas that are
missing and the image with 0 for the back ground of the images. The generator then predicts the edge map of t the
region that is masked. The network being trained with the feature mapping and the adversarial losses compares for the
losses in the in-between layers of the discriminator and predicts the edges of the missing portion. The fig below shows

the output obtained from the edge generator.
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Fig .3 Output of Edge Generator

3.2. PATCH MATCH [18]: The patch match enables the speedy identification of the matches of the image patches;
this finds the appropriate nearest neighbor matches among the image patches via random sampling and the natural
coherence. The high quality patches for the missing region of the image could be identified with the maximum number
of iterations. The patch match proceeds in three stages in the initial stage the random offsets are filled in the nearest-
neighbor field followed by the next stage the proliferation of the optimal patches an iterative process for finding the
adjacent pixel, the final stage is the random search for deciding with the optimized best solutions. The fig.4below

shows the results of the patch matching for the input image fed.
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Fig .4 Output of the Patch Match

3.3. DEEP IMAGE PRIOR [19]: To further improve the image qualities the edge-connect and the patch match is

followed by the deep image prior to further enhance the quality and the resolution of the image. The deep image prior

that is done with the deep convolutional neural network, for improving the quality of the image and to make it more

presentable for the next stage, the method of deep image prior up samples the image that has to be restored with the

convolutional network utilizing the structure of the image as the image prior. The technique ensures a super resolution

with cleaner and sharper edges images even without learning. The image generated by the decoder networks is

subjected to the deep network and follows a pre-restoration, refinement and the restoration to get an in-painted image.

The method iteratively exploits the image prior and reduces the mean square error in the masked regions and achieves

a high quality and a resolution enhanced image at the output. The fig .5 shows the high resolution output achieved at

the

Deep Image Prior
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Fig .5 Output of the Deep Image Prior
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The hybridized image in-painting technique incorporating the three methods the edge-connect, patch match and the

deep image prior ensures a creation of an image with improved quality and resolution.

4. RESULTS AND DISCUSSION

The proposed technique of hybridized image in-painting technique was test over many images gathered from the
website to ensure the competence of the proposed method. The images that are to be restored are fed as input or

uploaded as shown below.

Choose an image

P Drop files to upload or click anywhere in the box to browse.

Image Scale: © @ ®
Fig .6. The Input Image Window Fig.7 Input Image Fed
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ORIGINAL IMAGE INPAINTED RESULT

Fig .8 The In-painted Images

The above steps shows the image in-painting using the hybridized image in-painting technique that incorporates the
edge- connect, patch match and the deep prior image. The result obtained shows the competence of the proposed
method. The quality of the proposed image in-painting technique combing the three techniques is validated by
measuring the SSIM, and the PSNR of the proposed along with the state of art approaches such as the partial
convolution and the patch offset, edge connect, and patch match. The end result attained with the hybridized

techniques is more effective compared to the other methods.
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Fig.10 SSIM

The measurement of the performance metrics show that the proposed hybridized technique provide a much enhanced
image quality and resolution than the state art approaches such as the partial convolution and the patch offset, edge
connect, and patch match.

5. CONCLUSION

The paper proposes the hybridized in-painting model that in-corporates the edge-connect, patch match and the deep
image prior to restore the damaged images and enhance the quality and the resolution of the images proceeds with the
following steps initiated with the edge generator, that produces the edge of the missing areas, followed by the patch
match that does the random search of the optimal patches among the images for the missing areas, and finally produced
to the DIP that enhances the quality of the image with the cleaned and sharpened edges improving the resolution of
the image. The proposed hybridized frame work is tested with the damaged image obtained from the website; the
quality of the proposed method is validated by measuring the PSNR and the SSIM along with the other sate art of
approaches such as the partial convolution etc. the results shows the competence of the proffered method in creating
image with improved quality and resolution. In future the paper is to continue with the implementation of the proposed

method for enhancing the quality of the MRI Scans for the medical imaging.
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